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ABSTRACT : PURPOSE: To suppress the generation of a signal delay by adopting the circuitry in which 
a light shielding film and additive capacity common wiring are connected in parallel: 

CONSTITUTION! Metallic layers 10a to 10c are respectively so formed as to embed 
contact holes 7a to 7c and are connected to a source electrode, a drain electrode 24 and 
the additive capacity common wiring 8. The Sight shielding film 15 is so patterned and 
formed as to embed the contact hole 9c in addition to the upper part of a thin-film 
transistor(TFT) 25. The light shielding film 15 constituted in such a manner and the 
additive capacity common wiring 8 are formed in parallel. The light shielding film 1 5 and 
the additive capacity common wiring 8 are electrically connected via the contact holes 7c, 
9c respectively provided in first and second interiayer insulating films. Then, the circuitry in 
which the light shielding film 15 and the additive capacity common wiring 8 are connected 
in parallel is obtd. and the resistance is lowered, by which the generation of the signal 
delay is suppressed. 
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ACTIVE MATRIX SUBSTRATE 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have the spacial configuration to which laminating formation of a picture element 
electrode, a light-shielding film, and the additional-capacities common wiring was carried out via 
an interlayer insulation film between each on a substrate, and. Along with that to which a picture 
element electrode was located in a line with one way of this picture element electrode at matrix 
form, this light-shielding film has the planar structure in which this additional-capacities common 
wiring was formed, respectively in parallel with this light-shielding film beltlike, and this 
light-shielding film This additional-capacities common wiring, The active matrix substrate 
according to claim 1 electrically connected via a contact hole established in this interlayer 
insulation film. 

[Claim 2]The active matrix substrate according to claim 1 which said light-shielding film becomes 
from W, Ti, Mo, and a Ti-W alloy. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial App!ication]This invention relates to the manufacturing method of an active matrix 

substrate used for an active-matrix-liquid-crystal display device etc., for example. 

[0002] 

[Description of the Prior Art]In recent years, the active matrix display device using the liquid 
crystal etc. as an expression medium is studied actively. Especially, the active-matrix type 
display device using a liquid crystal is studied as a planar display, and the efforts are also bearing 
frutt it steadily. Such an active matrix type liquid crystal display device is constituted by the 
active matrix substrate in which a picture element electrode, a thin film transistor (TFT), etc. 
were formed, the counter substrate in which the counterelectrode was formed, and the liquid 
crystal layer enclosed while making these counter. 

[0003]Especially in the active matrix type liquid crystal display device (LCD) designed small and 
with high definition, on the design, since the area of a picture element becomes small, the 



capacitor capacitance formed between a picture element electrode and a counterelectrode 
becomes smail. Therefore, the required problem of it becoming impossible to carry out time 
maintenance produces a video signal. In addition, the problem that change of the potential of bus 
wiring to the potential of a picture element electrode becomes large is also produced. Then, 
additional capacities are provided in order to compensate the capacity lacks of a picture element 
electrode and a counterelectrode. 

[0004] Drawing 4 shows the top view for one picture element of the conventional active matrix 
substrate provided with additional capacities, and drawing 5 is a sectional view (sectional view in 
alignment with B-B' in drawing 4 ) which passes along TFT25 of the active matrix substrate. The 
semiconductor layer 30 which consists of poiycrystalline silicon in which this active matrix 
substrate has the channel layers 12a and 12b, the source electrode 23, and the drain electrode 24 
on the insulating substrate 1 1 is formed. Electrical resistance is reduced when the channel layer 
12a of the semiconductor layer 30 and portions other than 12b perform doping by ion implantation. 
[0005]The semiconductor layer 30 is covered, the gate dielectric film 13 is formed on the 
substrate 11, and the gate electrodes 3a and 3b and the additional-capacities electrode 6 which 
consist of one of polycrystal Si of n + or p + are formed on this gate dielectric film 
13.Above-mentioned doping is performed considering these gate electrodes 3a and 3b as a mask. 
The gate electrode 3a consists of a part of gate-bus-wiring 1 self, as shown in drawing 1 , and the 
gate electrode 3b comprises a portion which branched from the gate bus wiring 1. The 
additional-capacities electrodes 6 are some additional-capacities common wiring 8 which carried 
out band-like as shown in drawing 1 . 

Additional capacities are formed by the opposing part of the additional-capacities common wiring 
8 and the picture element electrode 4. 

[0006]The gate electrodes 3a and 3b are covered, and the 1st interlayer insulation film 14 is 
formed the whole surface on the substrate 11. The through holes 7a and 7b are established in the 
1st interlayer insulation film 14. On the through hole 7a, the metal layer 10a which branched from 
the source bus wiring 2 is formed. The metal layer 10b formed simultaneously independently 
exists in the branched metal layer 10a. The source bus wiring 2 is connected to the source 
electrode 23 of TFT25 via the through hole 7a. Here, the structure where TFT25 is called the dual 
gate which has the gate electrodes 3a and 3b is used. One contact hole 7b is filled using metal, 
such as aluminum, in order to perform certainly the electrical link between the drain electrode 24 
of TFT25, and the metal layer 10b. 

[0007] Moreover, the 2nd interlayer insulation film 17, the light-shielding film 15, the 3rd interlayer 
insulation film 18, and the picture element electrode 4 are formed in this order. The light-shielding 
film 15 and said metal layer 10b are connected via the contact hole 9b established in the 2nd 
interlayer insulation film 17. The light-shielding film 15 is formed with a Ti-W alloy etc. This 
light-shtelding film 15 is also bearing the role which realizes ohmic contact between metal, such 
as aluminum which fills the contact hole 7b, and the picture element electrode 4 which consists of 
ITO(s) etc. The light-shielding film 15 and the picture element electrode 4 are connected via the 
contact hole 16b formed in the 3rd interlayer insulation film 18. 
[0008] 

[Problem to be solved by the invention]By the way, conventionally [ this ], in a substrate, after 
one of the gate bus wiring 1 will be in an ON state, by the source bus wiring 2 which will be in an 
ON state at the beginning. Since time until this gate bus wiring 1 will be in an OFF state is long 



enough, the video signal with which the source bus wiring 2 is sent has a margin in the picture 
element electrode 4 and the additional-capacities electrode 6, and is written in them. However, in 
the source bus wiring 2 which will be in an ON state at the last, since time until the gate bus 
wiring 1 will be in an OFF state is short, there is a problem that the writing time of a video signal 
is restrained. 

[0009]Since the additional-capacities common wiring 8 is formed by polycrystal Si of n + , it cannot 
be said that resistance is small enough. Therefore, the signal with which the additional-capacities 
common wiring 8 is sent is delayed, and also has the problem that change is caused in the 
potential which it becomes impossible to have written in the video signal in the restrained 
above-mentioned writing time, and was written in the picture element electrode 4. This problem is 
explained based on drawing 6. 

[0010] Drawing 6 shows the representative circuit schematic of one picture element portion. 
Between the counterelectrodes 34 to which the picture element electrode 33 connected to the 
drain electrode 32 of JPJ31 anc j this picture element electrode 33 were countered, and 
counterelectrode wiring was connected, the capacity CLC is formed on both sides of a liquid 
crystal layer. The drain electrode 32 of TFT31 is connected to additional-capacities common 
wiring via additional-capacities CS. The capacity Cgd is formed between the gate electrode 35 of 
TFT31, and the drain electrode 32. 

[001 1]If the signal of gate one is sent to the gate bus wiring of TFT at this time, TFT will be in an 
ON state and the video signal Vd will be written in source bus wiring. Here, if the damping time 
constant of the signal transduction of additional-capacities common wiring is made into the signal 
write time TON to tauCS and a picture element electrode, when the conditions of tauCS«TON 
will not be fulfilled, charging to additional-capacities CS becomes insufficient and the problem of 
changing the potential of a picture element electrode arises. 

[0012]By the way, potential Vd' of the picture element electrode corresponding to the actual 
displaying condition after TFT will be in an OFF state and passes time long enough compared with 
tauCS is expressed with the one following formula. 
[0013] 

Vd'=Vd-[Cgd/(Cgd+CLC+CS) -**Vg}-a — (1 ) 

Here, deitaVg is a difference of the gate potential at the time of the ON state of TFT, and the 
gate potential at the time of an OFF state, a expresses change of the potential produced since 
additional capacities cannot be enough charged in writing time, and is shown by the two following 
formulas. 
[0014] 

a=Vd-exp(- Ton/tau CS) - {CS/(Cgd+CLC+CS)} — (2) 

The 2nd clause in the one above-mentioned formula expresses change of the potential of the 
picture element electrode by changing the voltage of gate bus wiring, in order to make TFT into an 
OFF state. In order to make the written-in video signal perform a faithful display, the 2nd clause 
of one formula and the value of a of two formulas must be made small. It is Cgd«CLC+CS in 
order to make the value of the 2nd clause of one formula small. — (3) 

********** — things are required. In a high definition active matrix substrate, since a picture 
element electrode is small and CLC is small, additional-capacities CS of a certain amount of size 
is needed for fulfilling the conditions of three formulas. 

[0015]Thus, tt is Ton«tauCS in order to make the value of a small, since the size of a certain 
grade is required for additional-capacities CS. — (4) 



********** — things are required. Especially in the smali and high definition active matrix 
substrate in which the drive circuit was formed on the same substrate as a TFT array, difficulty 
follows on fulfilling the conditions of the four above-mentioned formula. The Reason is shown 
below. 

[0016]** The number of gate bus wiring increases and the time assigned to per gate bus wiring 
becomes short. 

[0017]** Since a video signal is simultaneously outputted to ail the source bus wiring in the 
system which mounts a driver IC, it is satisfactory, but in adopting a panel sample hold system. 
Since a video signal is outputted to each source bus wiring one by one, the writing time in the 
source bus wiring in which writing is finally performed becomes short. 

[0018]** In order to prevent decline in the numerical aperture accompanying highly-minute-izing 
of a display device, it is necessary to narrow the line width of wiring. Therefore, resistance of 
additional-capacities common wiring becomes large, and tauCS cannot be made small. 
[0019]** Even if the number of picture elements increases, the size of the additional-capacities 
common electrode per 1 picture element cannot be made small. Therefore, total of the additional 
capacities connected to one additional-capacities common wiring becomes large, and tauCS 
cannot be made small. 

[0020]Although impressing the voltage of a counterelectrode and same electric potential to the 
both ends of additional-capacities common wiring thinks as solution of such a problem, solution 
sufficient by just it since resistance of additional-capacities common wiring does not become 
small enough cannot be said. 

[0021]This invention is 1]. This invention is such a problem thing. 

The purpose is a thing and is providing AKUTIBUMA which signal delay can be made hard to make 
small resistance of wiring which sends a video signal, and to produce. 

[0022] 

[Means for solving problem]The active matrix substrate of this invention has the spacial 
configuration to which laminating formation of a picture element electrode, a light-shielding film, 
and the additional-capacities common wiring was carried out via the interlayer insulation film 
between each on the substrate, and. Along with that to which the picture element electrode was 
located in a line with one way of this picture element electrode at matrix form, this light-shielding 
film has the planar structure in which this additional-capacities common wiring was formed, 
respectively in parallel with this light-shielding film beltlike, and this light-shielding film This 
additional-capacities common wiring, It is electrically connected via the contact hole established 
in this interlayer insulation film, and that can attain the above-mentioned purpose. 
[0023]Said light-shielding film may be formed with W, Ti, Mo, or a Ti~W alloy. 
[0024] 

[Function]Since a light-shielding film and additional-capacities common wiring are formed in 
parallel and a light-shielding film and additional-capacities common wiring are electrically 
connected via the contact hole established in the interlayer insulation film if it is in this invention, 
a light-shielding film and additional-capacities common wiring serve as circuitry by which multiple 
connection was carried out, and resistance becomes small. 
[0025] 

[Working example]The mimetic diagram of an active matrix display device is shown in drawing 3 . 
[0026] As for this display device, the gate drive circuit 54, the source driving circuit 55, and the 



TFT array part 53 are formed on the insulator layer boards 1 1, such as glass. The gate bus wiring 
1 as a scanning line to which a large number prolonged from the gate drive circuit 54 are parallel 
is arranged on the TFT array part 53, From the source driving circuit 55, the gate bus wiring 1 and 
the source bus wiring 2 of a large number as a signal wire cross at right angles, and is allocated. 
The additional-capacities common wiring 8 is allocated in parallel with the source bus wiring 2. 
[0027]It is between the two gate bus wiring 1, and 25 picture element TFT57 and the additional 
capacities 27 are formed in the field of the rectangle inserted with the source bus wiring 2 and the 
additional-capacities common wiring 8. The gate electrode of TFT25 is connected to the gate bus 
wiring 1, and the source electrode is connected to the source bus wiring 2. A liquid crystal is 
enclosed between the picture element electrode connected to the drain electrode of TFT25, and 
the counterelectrode on a counter substrate, and the picture element 57 is constituted. The 
additional-capacities common wiring 8 is connected to the electrode of the same potential as a 
counterelectrode. 

[0028] Drawing 1 shows the top view for one picture element in the active matrix substrate of this 
example. Drawing 2 is a sectional view in alignment with A~A' in drawing 1 . The composition of this 
active matrix substrate is explained according to a manufacturing process. 

[0029] First, on the insulating substrate 11, after carrying out pattern formation of the 
semiconductor layer 30 which consists of polycrystal Si, for example with a CVD method, the 
insulator layer which turns into the gate dielectric film 13 the whole surface on the substrate 11 
was formed. This insulator layer is formed by the system which oxidizes thermally the upper 
surface of a CVD method, sputtering process, or above-mentioned polycrystal Si thin film 30, for 
example. The thickness of the gate dielectric film 13 is about 100 nm, for example. The thickness 
of the semiconductor layer 30 is 40-80 nm, for example. 

[0030] Next, it patterned, after adhering polycrystal Si of low resistance, and the gate bus wiring 1 , 
the gate electrodes 3a and 3b, and the additional-capacities common wiring 8 were formed. The 
additional-capacities common wiring 8 contains the additional-capacities electrode 6 which is the 
portion which carried out formed protruding like drawing 1 . Subsequently, an ion implantation is 
performed into portions other than the lower part of the gate electrode of the semiconductor 
layer 30 using the mask which used the above-mentioned gate electrodes 3a and 3b as the mask, 
and was formed by the photolithographic method. Thereby, the channel layers 12a and 12b are 
formed in the semiconductor layer 30. 

[0031]Then, the 1st interlayer insulation film 14 was formed in a thickness of 700 nm the whole 
surface on this substrate, for example. Next, the contact holes 7a and 7b and the contact hole 7c 
were formed in the prescribed spot of the 1st interlayer insulation film 14. Each contact holes 7a, 
7b, and 7c are allocated on the source electrode 23, the drain electrode 24, and the 
additional-capacities common wiring 8, respectively. 

[0032]Next, the source bus wiring 2, the metal layers 10a, 10b, and 10c, etc. were simultaneously 
formed using the metal of low resistance, such as aluminum. At this time, the metal layers 10a, 
10b, and 10c are formed so that the contact holes 7a, 7b, and 7c may be filled, respectively, and 
they are connected with the source electrode 23, the drain electrode 24, and the 
additional-capacities common wiring 8. The thickness of the metal layers 1 0a, 1 0b, and 1 0c which 
are sticking out on the 1 st interlayer insulation film 14 is 600 nm, for example. The metal layer 10a 
is the portion branched from the source bus wiring 2, and the source bus wiring 2 is connected to 
the source electrode 23 via the metal layer 10a and the contact hole 7a. 

[0033]Next, the 2nd interlayer insulation film 17 was formed in a thickness of 600 nm, for example 



with the CVD method the whole surface on this substrate. Next, the contact holes 9b and 9c 
were formed in the 2nd interlayer insulation film 17. It is for the contact hole 9b connecting a 
drain electrode, and the contact hole 9c is for electrically connecting the additional-capacities 
common wiring 8 with the light-shielding film 15. 

f_0034]Next, pattern formation of the light-shielding film 15 was carried out so that the contact 
holes 9b and 9c besides the upper part of TFT25 might be filled. Metal, such as a Ti-W alloy, was 
used for the material of the light-shielding film 15, for example, and thickness was 120-150 nm. 
Although, as for the surroundings of the contact hole 9b, the light-shielding film 15 does not exist, 
since the metal layer 10b is formed in this portion, light does not necessarily leak from a portion 
without the light-shielding film 15. Metal other than an above-mentioned Ti-W alloy, such as W, Ti, 
and Mo, can be used for the light-shielding film 1 5. The light-shielding film 1 5 on the contact hole 
9b is for taking the ohmic contact of the drain electrode 24 and the picture element electrode 4 
mentioned later. 

[0035]Then, 200 nm of the 3rd interlayer insulation film 18 was formed, the contact hole 16b was 
opened and the picture element electrode 4 was formed. 

[0036]Therefore, in the active matrix substrate of this example constituted in this way, Since the 
light-shielding film 15 and the additional-capacities common wiring 8 are formed in parallel and 
the light-shielding film 15 and the additional-capacities common wiring 8 are electrically 
connected to the 1st and 2nd interlayer insulation film 14 and 17 via the contact holes 7c and 9c 
provided, respectively, The light-shielding film 15 and the additional-capacities common wiring 8 
serve as circuitry by which multiple connection was carried out, and resistance becomes small 
and can control generating of signal delay. 

[0037]Since the additional-capacities common wiring 8 and the light-shielding film 15 have 
two-layer structure, the open circuit produced when the line width of the additional-capacities 
common wiring 8 is made thin, in order to raise a numerical aperture can be prevented. 
[0038] 

[Effect of the Invention]As explained in full detail above, a light-shielding film and 
additional-capacities common wiring serve as circuitry by which multiple connection was carried 
out, resistance becomes small, and the active matrix substrate of this invention can control 
generating of signal delay. Since additional-capacities common wiring and a light-shielding film 
have two-layer structure, the high definition display device which has small nothing profit and a 
bright screen where a numerical aperture is large by this for the line width of additional-capacities 
common wiring where an open circuit is prevented can be provided. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing one picture element in the active matrix substrate of this 
example. 

[Drawing 2]The sectional view in alignment with A~A' of drawing 1 . 

[Drawing 3] The mimetic diagram of the active matrix display device provided with the active 
matrix substrate of drawing 1 . 

[Drawing 4]The top view for one picture element in the conventional active matrix substrate. 

[Drawing 5] The sectional view in alignment with B-B* of drawing 4. 

[Drawing 6] The representative circuit schematic of a picture element portion. 



[Explanations of letters or numerals] 

1 Gate bus wiring 

2 Source bus wiring 
3a, 3b gate electrode 

4 Picture element electrode 

6 Additional-capacities electrode 

7a, 7b, and 7c Contact hole 

8 Additional-capacities common electrode 

9b and 9c Contact hole 

10a, 10b, and 10c Metal layer 

1 1 Insulating substrate 

12a, 12b channel layer 

13 Gate dielectric film 

14 The 1st interlayer insulation film 

15 Light-shielding film 
1 6b Contact hole 

17 The 2nd interlayer insulation film 

18 The 3rd interlayer insulation film 

23 Source electrode 

24 Drain electrode 

25 TFT 

30 Semiconductor layer 



